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used as a prognostic marker ot as a therapeutic end point in 
the survivors of acute myocardial infarction. The available 
data, however, are limited to experimental canine studies 
(19,20), and the results are conflicting. 
In this prospective study of 56 survivors of acute myo- 
cardid infarction, we performed programmed ventricular 
stimulation on 2 consecutive days on an average of 12 days 
after the infarction to determine the day to day reproducibil- 
ity of induclole ventricular arrhythmias. In addition, we 
attempted to identify the arrhythmia characteristics and 
patient variables that m help in predicting reproducibility 
of the inducible ventri 
ts admitted to the intensive cardiac 
sis of acute myocardial infarction 
were screened to determine their e ility for this study. 
Acute rnyoc~di~~ infarction was di scd on the basis of 
ischemic hest discomfort lastin min, evolutionary 
with new Q waves in at least wo contiguous 
raphic (KG) leads and characteristic in rease 
and decrease ofserum creatine kinase and its MB isoenzyme 
fraction. Patients were eligible if they were 575 years of age 
and did not have severe congestive hs~rt failure, unstable 
angina or spontaneous sustained ventricular tachycardia 
occurring >48 h after infarction. From March 19 
1988, a total of 165 patients with a co~~rmed di 
met he eligibility criteria nd 
dy. However, eight of these p 
rammed ventricular stimulation, and in 
ventricular ejection fraction (53 patients: 
h W@J alWaYS performed the next day. At the time of 
Table 1. Clinical, Angiographie and ~e~~y~a~i~ ~~ara~te~s~~cs 
of 56 Patients 
Age WI 
Mean 53 % 10 
Range 25 to 31 
Gender (M/F) 35121 
Location of MI 
Anterior 33 
‘nferior 23 
Pminfarction 
Neut failure 2s 
Angina 20 
Days betweea prc9gnmmed stim&9!i0* swd acute 
Mean I2 ” 5 
Hungc 4 to 29 
24 h Molter HCG 01 = 48) 
Mean frequency ef PVCslfl IP ” s712 
Pdents with mpetitivs WCs 10 
LV ejection frrvction (49 = 53) 
Mean 
Range 
No. diseased curcmary urteries (n = 46) 8.78 ” O.Yl 
~~~~rn~ F = LV ale: 
Ml = myocardinl inflation: PV%s = pre 
programmed vent~c~~ 
ing anti~~hythmic the
and no patient received >“I ml of l~d~aine. 
leads V,, I and aW and right ve~tricu~~ int 
with pulse dumtion of I.5 ms and cu 
The pratucol for ~~r~~ra~~e~ ventricular srimulation was 
~ft?~fo~t~~ in ~~~~~ ~(~~i~~%t, and stimM~ation was alw:lys begun 
fltr~c~~ar apex with burst pacing 
tricular extrastimuli coupled to drive cycle 1 
s, ~sp~ct~ve~y. The S2 was given 350 
ast drive beat, and diastole was SC 
decrements until ventricular refractoriness was reached. 
Then, S2 was positioned 30 ms after the refractory period, 
and S, was introduced at a coupling interval of 350 to 400 ms. 
were ~~~~~~~~~~ il 
e ~~~~~~~~1~~~~~~~. on 
was catc~ori~ed to- 
s~sta~~cd v[~~~tr~c~~~r 
tachycardia as a positive response because induction of this 
arrhythmia has been shown to be a nonspeci 
xes and sites of i 
the results of several previous studies (23-26) t 
shown a high day to day variability in these characteristics in 
patients with recurrent sustained ventricular tachyarrhyth- 
mias. 
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REPEAT PVS 
SW. WDWF 
NSVT 
INITIAL AT PW 
. Pnduced arrhythmia du weat P ventricular 
ion (PVS) in patients sustain ventricular 
arrhythmias inducible during the initial study (A) and in t 
without inducible sustained arrhythmias duri 
NSVT = nonsustained ventricular tachycardia; VF 5: 
fibrillation: VT = ventricular tachyc~ia~ 
to 350 ms (mean 242 k 43) 
bad a mo~hologic onfiguration f 
lock in I1 patients and lefl bundle 
sed on the response to 
i~uction of nonsustained ventricular 
patuznts) or fewer than six repetitive ventric- 
Amwtg the 21 Group I patients, repeat programmed 
n 
Thus, the day to day re~~d~Icibili1~ 
(16 of 21 patients) for sustained ve 
~omp~ed with results of initi mmed v~~t~c~l 
mia. Induction of nonsustained ventricular tachycardia (poly- 
morphic in two patients and monomorphic in one) required 
two extrastimuli in one patient and three ext~s~imuli in two 
tients, and the duration ranged from 7 to 20 beats. 
Four Group 11 patients had jndu~t~~n of sustaine * ven- 
tricular tuchycardia (three patients) 
lion tone patient) during repeat pm 
s~~~u~alian only. Induction required th 
and the cycle length of ventricular tachycardia r nged from 
to 230 ms. The QRS complexes had a co 
t bundle branch block in two ratio 
branch block in one patient. In these patients, the maximal 
induced response during initial programmed ventricular 
stimulation had ranged from one to five ventricular beats. 
diseased or qu~~t~t~tive score of 
complete in 54 of the 56 patients and 
cardiac deaths. In additiom, four patients have had spoata- 
neous nonfatal sustained v ntricular tachycardia. Ofthe six 
arrhythmic events, three (23%) developed in patients with 
reproducibly inducible sustained ve 
both days, one (8%) in a patient 
sustained ventricular arrhythmia an WQ (7%) in the pa- 
tients without inducible arrhytb 
e~~oduci~i~ity of induced res 
tricular stim~l~tic~. This study is the first in human patients 
that systematically evaluated the day to day reproducibility 
(a ‘pl 96) (n = 9) 
52 c 90 51 2 4 
9 (56%) 2 b22%~ 
9 (56%) 5 (56%) 
7 (44%) 4 (44%) 
3,583 -“- 3.075 3.257 + 4,141 
12.6 z!z 6.1 Il.2 + 4.8 
9 (tib%) 4 (44%) 
~epetil~v~ PVCa 3 (NC%) 3 (33%) 
2% 29 2I 54 
11.46 zk 0.15 0.40 + 0. B?r 
LV SWI’C tll = 181 12 2 5 14 f 6 
No. arteries with corotl:~y z7tlk 2.0 + 0.7 2.3 Y.* 0.6 
stenosis 
Effective refractory period 
RVAt (ms) 230 c 20 732 L 22 
RYOTS (ms) 244+ 16 247 -c 36 
‘p value not significant for any of the examined variables. Wace 
h of SO0 ms. CMF = congestive heart failure; CK = 
- lcfi ventricular end-diastolic pressure; WA 
OT := right ventriclslar outlow tract; Sus V 
venlricular tachycardia or fibrillation, or both: other a~~rev~atio~s as in 
Table I. 
tachycardia of cycle length ~24 
patients with inducible ventric 
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tion was found to !x of little prognostic significance. Simi- 
larly, Breithardt et al. (4) emphasized the significance of the 
ventricular tachycardia cycle length in a study of 132 survi- 
vors of acute myocardia! infarction, where arrhythmic 
events during a 15 month follow-up period developed in 7 of 
the 20 patients with inducible ventricular tachycardia of 
cycle length ~220 ms compared with none in the 8 patients 
with ventricular tachycardia of cycle length <220 ms. In the 
present study, anhythmic events tended to occur more often 
in patients with reproducibly inducible arrhythmias than in 
those in whom arrhythmias could not be induced or who had 
ythmias, but the difference did not 
flcanee. This may be related to the 
ients st~~ied and a r~!~t~vely short 
, Our observations a 
ivon of acute myocardial 
rted a low day to day rep 
rction, botil of whom 
cibility of the induced 
daily programmed ventric- 
ular stimulation 3 to 7 days after experimentally produced 
myocardia! infarction in I5 conscious dogs. Sustained ven- 
tricular arrhythmias were inducible in six dogs on day 3. but 
could be induced in only two on day 7. Also, of nine dogs 
th’at did not have induction of sustained a~hythmi~s on day 
3, five &came inducible for sustained ventricular tachycar- 
lar fibrillation on day 9. Kuck et a!. (28) 
ventricular stimulation in I8 survi- 
ocnrdial infarction on day 5 and day 24 after 
the infarction, Sustained ventricular tachycardin was induc- 
r acute myocardial in- 
!, mida! ~rog~mmed vea- 
tt’icular stimulation was performed 3 to 5 days after 
inflation, whereas in our study, none had p~gmmmed 
v~nt~u!~r stimulation <9 days after the index infarction. 
Al time course of elect~~hysiologi~ 
ab myocardial infarction in human 
Bauents is not known. ~x~~rn~nt~l studies (12-18) have 
wn a rapid, albeit incomplete, 
ities in the first 3 to 5 days 
we& after rnyo~~rdi~l infarction 
an unstable electrical substrate. 
ity in the response to programmed 
t that we observed a high 
ibility during programmed 
ventrictdilr StimU!ation performed I to 4 weeks after the 
infarction, tends to suggest that the electric 
reentrant arrhythmias may be ee~at~ve~y stab 
week of myocardia! infection. This is not to imply that 
inducibility of ventricular a~hyt~mi~s does 
significant alterations over a more ext 
(that is, beyond 4 weeks). In fact, we 
shown that in about half of the patients with ~ndM~~b~e 
became noninducible 
lation pe~o~~d an a 
autonomic torte or the sate 0 
catheters between the 2 
~indete~ted and effected our 
tween i~~ti~! and re 
ed by left ventricular stimulation with subsequent 
ens. The results of our study have im- 
lications in designing an optima! stimu- 
lation protocol for ~rogmmmed ventricular stimulation in 
survivors of acute myoc I infarction. We believe that 
when pe~ornled a mini of 7 days after i~f~rct~o~, 
progmmmed vent~~~lar stimulation shou! 
the prognostic sig~ifica~ce of 
e patients, induction of sus- 
a with a cycle length 2240 ms is 
a highly reproducible finding regardless of t 
stimulation. and thus, this arrhythmia may serve as a valid 
prognostic marker as well as a possible end point for serial 
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